Nonhuman primate model of the effect of prenatal cocaine exposure on cerebral cortical development.
To investigate the effects of prenatal cocaine exposure on the corticogenesis in primates we developed a monkey model in which pregnant animals received 10 mg/kg cocaine orally twice a day from the 40th to the 102nd day of pregnancy. The animals gave birth at term, and brains of the 2-month and 1.5-year-old infants were examined. Examination revealed the structural abnormalities throughout the cerebral cortex that would be expected from modulation of the nonselectively diffusing circulation-derived monoamines. They include: (1) reduction in the number of cortical cells, which most likely reflects abnormal cell proliferation; (2) inappropriate positioning of cortical neurons, which resulted from alterations in migration of cortical cells; and (3) altered glial morphology. The structural alterations were accompanied by abnormalities in animal temperament reminiscent of those seen in human infants of drug-abusing mothers. As predicted by the morphologic studies, we found that cocaine treatment produced significant changes in the levels of monoamines and their receptors in all laminae of the frontal, parietal, temporal, and occipital regions of the fetal cerebral wall. This indicates that cocaine abuse by pregnant human mothers may affect the global levels of monoamines in the fetal brain and, in doing so, interfere with a broad range of developmental events regulated by these chemicals.